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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. flj 
3.1n the drawings, any words are not translated. Oft 



CLAIMS 



(57) [Claim(s)] 
[Claim 1] 

Classify a processing tub into the washing processing section and the desiccation processing 
section, and a clearance is formed in the joint of this both processing section. Make a sink open 
this clearance for free passage and this substrate is moved to this desiccation processing 
section from this washing processing section at the time of substrate desiccation. The substrate 
approach characterized by the thing in which this clearance was formed, and which is made for 
this substrate to iruect a dry gas as a perforated plate is inserted caudad and the internal 
pressure of this washing processing section becomes lower than the internal pressure of the 
desiccation processing section more highly [ the internal pressure of this desiccation processing 
section ] than the internal pressure of a sink. 
[Claim 2] 

Said washing processing section is the substrate approach according to claim 1 made as 
[ perform / prepare independently a processing liquid feed zone and the processing liquid 
blowdown section in the pars basilaris ossis occipitalis, respectively, and / at the time of 
substrate washing / the following (a) - (d) processes ]. 

(a) The process which supplies a drug solution in said processing tub from this processing liquid 
feed zone, and stores a drug solution in this processing tub, 

(b) The process which carries out charge immersion of said substrate, and performs drug 
solution processing of a predetermined time this substrate in this processing tub, 

(c) The process which supplies a penetrant remover from this processing liquid feed zone after 
termination of drug solution processing, and discharges this drug solution through this processing 
liquid blowdown section from this processing tub, 

(d) The process which suspends supply of this penetrant remover after discharging this drug 
solution. 

[Claim 3] 
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PRIOR ART 



[Description of the Prior Art] 

In the production process of a semi-conductor, in order to make the front face of a 
semiconductor wafer pure among various substrates, after a drug solution washes a wafer front 
face, processing liquid, such as pure water, washes and processing which dries a wafer using 
organic solvents, such as isopropyl alcohol (IPA), further is performed. After this processing 
washes a wafer with a drug solution and pure water, it exposes a wafer to the vapor of IPA and 
makes IPA more specifically condense on the surface of a wafer. By condensation of this IPA 
The pure water which had adhered to the wafer till then is made to permute by IPA, and it 
consists of a desiccation process which evaporates IPA and dries a wafer front face the process 
which flushes pollutants, such as particle, and after that in connection with this pure water 
flowing and falling from the front face of a wafer. In this desiccation process, if it remains even 
when waterdrop is slight on the surface of a wafer, a water mark will be formed in a wafer front 
face, and this water mark will become the cause of worsening the quality of a wafer like particle. 
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MEANS 

[Means for Solving the Problem] 

The following means can attain the above-mentioned object. Namely, the substrate approach of 
this invention classifies a processing tub into the washing processing section and the desiccation 
processing section. Form a clearance in the joint of this both processing section, and a sink is 
made to open this clearance for free passage. At the time of substrate desiccation A substrate 
is moved to this desiccation processing section from this washing processing section, and it is 
characterized by the thing in which this clearance was formed and which is made for this 
substrate to inject a dry gas as a perforated plate is inserted caudad and the internal pressure 
of this washing processing section becomes lower than the internal pressure of the desiccation 
processing section more highly [ the internal pressure of this desiccation processing section ] 
than the internal pressure of a sink. 
[0013] 

According to this substrate approach, after a dry gas is supplied to the group of two or more 
substrates in the desiccation processing section at the time of substrate desiccation, as for 
some dry gases, the remainder is exhausted [ to a sink ] through the washing processing section 
outside from the above-mentioned clearance. Under the present circumstances, since the 
internal pressure of the desiccation processing section becomes high certainly from the internal 
pressure of the washing processing section, the downflow of the dry gas in the desiccation 
processing section becomes smooth, and can perform efficiently surface treatment of the group 
of two or more substrates by the laminar flow of a dry gas. 
[0014] 

Moreover, it is characterized by making as [ perform / said washing processing section prepares 
independently a processing liquid feed zone and the processing liquid blowdown section in the 
pars basilaris ossis occipitalis, respectively, and / the substrate approach of this invention / at 
the time of substrate washing / the following (a) - (d) processes ]. 

(a) The process which supplies a drug solution in said processing tub from this processing liquid 
feed zone, and stores a drug solution in this processing tub, 

(b) The process which carries out charge immersion of said substrate, and performs drug 
solution processing of a predetermined time this substrate in this processing tub. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

However, in a substrate processor given [ above-mentioned ] in patent reference, since a part of 
dry gas is emitted outside from an exhaust pipe, flowing back within a processing tub, the flow of 
the dry gas within a processing tub will not become fixed, but will be in a turbulent flow condition. 
Consequently, nitrogen gas is not supplied to each wafer at homogeneity, but processing 
nonuniformity occurs in a substrate side. As the dry gas of this processing nonuniformity 
increases, a turbulent flow condition becomes severe, processing nonuniformity is also expanded 
and the stable surface treatment becomes more nearly impossible. Moreover, since the number 
of the processing liquid blowdown holes of the pars basilaris ossis occipitalis of an inner lift is 
one, it has also become clear that the turbulent flow in a tub becomes it intense that there are 
many dry gas flow rates, for example, they serve as 100 L/min extent. Also since, as for one of 
the sources of release of the turbulent flow, the desiccation processing section and the washing 
processing section are not classified for the processing tub. it thinks. 
[0008] 

On the other hand, when the exhaust air processing facility to which an exhaust pipe is 
connected was investigated, it turned out that the cause of the above-mentioned turbulent flow 
is also in this exhaust air processing facility. Usually, the exhaust pipe from a substrate 
processor is connected to the exhaust air processing facility in works. A vacuum pump is used, 
two or more device and equipments are connected to this pump, this exhaust air processing 
facility is put in block, and management of exhaust air processing is made. Therefore, if the fine 
acjjustment for every those devices and equipments is difficult and tends to carry out individual 
adjustment in consideration of the specification of each device and equipment, the jump of an 
installation cost will not be avoided And in the usual exhaust air processing facility, fluctuation 
of exhausting agency ** is intense at the time of the early stages of starting, or a halt. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 

Since a dry gas can be supplied to the substrate aggregate at homogeneity according to the 
substrate approach of this invention as explained in full detail above, a water mark is not formed 
on the surface of a substrate, and, moreover, clearance of particle, adhesion, or the 
reattachment can also be prevented. 
[0048] 

Since according to the substrate processor of this invention a processed substrate does not 
touch atmospheric air with a series of down stream processing at all since it is carried out within 
one sealed processing tub. and a dry gas can moreover be supplied to the substrate aggregate at 
homogeneity, a water mark is not formed on the surface of a substrate, and. moreover, clearance 
of particle, adhesion, or the reattachment can also be prevented. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 

This invention relates to the substrate approach for processing a semiconductor wafer, the 
substrate for liquid crystal displays, the substrate for record disks or the substrate for masks, 
and other substrates, and its equipment, and relates to the substrate approach and substrate 
processor which enabled it to perform a series of surface treatment from processing by the drug 
solution of said various substrates to desiccation etc. by one processing tub In detail 
[0002] 

[Description of the Prior Art] 

In the production process of a semi-conductor, in order to make the front face of a 
semiconductor wafer pure among various substrates, after a drug solution washes a wafer front 
face, processing liquid, such as pure water, washes and processing which dries a wafer using 
organic solvents, such as isopropyl alcohol (IPA), further is performed. After this processing 
washes a wafer with a drug solution and pure water, it exposes a wafer to the vapor of IPA and 
makes IPA more specifically condense on the surface of a wafer. By condensation of this IPA 
The pure water which had adhered to the wafer till then is made to permute by IPA. and it 
consists of a desiccation process which evaporates IPA and dries a wafer front face the process 
which flushes pollutants, such as particle, and after that in connection with this pure water 
flowing and falling from the front face of a wafer. In this desiccation process, if it remains even 
when waterdrop is slight on the surface of a wafer, a water mark will be formed in a wafer front 
face, and this water mark will become the cause of worsening the quality of a wafer like particle. 
For this reason, it must be made for these pollutants etc. not to have to adhere to a wafer in the 
production process of a semi-conductor And many the substrate surface treatment method and 
processors which took such a cure, such as a wafer, are devised and put in practical use, and 
many patent reference is also introduced. (For example, patent reference 1 reference) 
[0003] 

[Patent reference 1] 

JP,2001-271188,A ( drawing 1 . the 5th page right column - 6th page left column) 
[0004] 

The substrate processor indicated by said patent reference is equipped with one processing tub. 
This processing tub Several wafers are formed in the magnitude of extent which sets necessary 
spacing and can carry out support hold in juxtaposition in the vertical condition, the closed-end 
box in which the upper part carried out opening, and its opening — from a wrap lid — becoming 
~ opening of a box — many — When the depth of a box is immersed in the shape of devotion in 
a vvafer. it is formed in the depth which is extent from which the up space of the proper volume 
which supplies inert gas to the upper part side is secured. After drug solution processing, the 
rinsing processing which washes out a drug solution from the front face of a wafer with the pure 
water for washing, and this rinsing processing are completed using this processing tub. 
processing which results in the desiccation processing which removes the attached groundwater 
which is carrying out the adhesion residual on the surface of the wafer by the mixed permutation 
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of the steam of an organic solvent, and inert gas is performed. 
[0005] 

Then, when the flow of the inert gas within the processing tub in the desiccation process of said 
wafer was investigated, the root as shown in drawin g 9 was observed. In addition, drawing 9 is 
the sectional view having shown the flow of the inert gas within a processing tub typically This 
substrate processor 1 is equipped with the processing tub 2 which a top face becomes from the 
inner lift 21 of the closed-end cube type which carried out opening, the outside tub 22 which 
surrounds the up periphery of this inner lift 21. and the lid 23 which can be opened and closed, 
and which was prepared in the upper part of an outside [ this ] tub. The processing liquid 
blowdown hole 212 is formed in the pars basilaris ossis occipitalis of an inner lift 21, an exhaust 
pipe 5 is connected to this blowdown hole, and that other end Is connected with the vacuum 
pump etc. Moreover, as for projections and these deliveries 8. the vapor delivery 8 is connected 
with vapor ****** 9 in the outside tub 22. Furthermore, as for a mounting eclipse and its 
injection nozzle 41. the gas iruection nozzle 41 is connected to the source 7 of nitrogen gas 
supply by piping 4 in the upper part of a lid 23. 
[0006] 

In this substrate processor 1, if the nitrogen gas N2 (dry gas) from the source 7 of nitrogen gas 
supply is injected from the upper part of the processing tub 2. the Injected nitrogen gas N2 will 
flow toward a lower part, will be injected to wafer accumulation object W, and will be emitted out 
of a tub from an exhaust pipe 5 after that A part of injection gas is emitted out of a sink 3 from 
the clearance a between the outside tub 22 and a lid 23 In that case. The outside of a sink 3 has 
atmospheric pressure. Moreover, as the arrow head of drawing 9 shows, to the bottom wall side 
of an inner lift 21 etc.. it collides, and the gas injected to wafer accumulation object W goes up, 
flows back the inside of the processing tub 2, and after [ this ] flowing back, it is emitted outside 
from an exhaust pipe 5. And surface desiccation is performed by the gas which flowed back the 
inside of the gas by which direct injection of wafer accumulation object W was carried out from 
the injection nozzle 41, and the processing tub 2. 
[0007] 

[Problem(s) to be Solved by the Invention] 

However, in a substrate processor given [ above-mentioned ] in patent reference, since a part of 
dry gas is emitted outside from an exhaust pipe, flowing back within a processing tub, the flow of 
the dry gas within a processing tub will not become fixed, but will be in a turbulent flow condition. 
Consequently, nitrogen gas is not supplied to each wafer at homogeneity, but processing 
nonuniformity occurs in a substrate side. As the dry gas of this processing nonuniformity 
increases, a turbulent flow condition becomes severe, processing nonuniformity Is also expanded 
and the stable surface treatment becomes more nearly impossible. Moreover, since the number 
of the processing liquid blowdown holes of the pars basilaris ossis occipitalis of an inner lift is 
one. it has also become clear that the turbulent flow in a tub becomes it intense that there are 
many dry gas flow rates, for example, they serve as 100 L/mIn extent. Also since, as for one of 
the sources of release of the turbulent flow, the desiccation processing section and the washing 
processing section are not classified for the processing tub it thinks 
[0008] 

On the other hand, when the exhaust air processing facility to which an exhaust pipe is 
connected was investigated, it turned out that the cause of the above-mentioned turbulent flow 
Is also In this exhaust air processing facility. Usually, the exhaust pipe from a substrate 
processor is connected to the exhaust air processing facility in works. A vacuum pump is used, 
two or more device and equipments are connected to this pump, this exhaust air processing 
facility Is put In block, and management of exhaust air processing is made. Therefore, if the fine 
adjustment for every those devices and equipments is difficult and tends to carry out Individual 
adjustment in consideration of the specification of each device and equipment the jump of an 
Installation cost will not be avoided. And in the usual exhaust air processing facility, fluctuation 
of exhausting agency ** is intense at the time of the early stages of starting, or a halt For this 
reason, although effect of exhausting agency ** in this exhaust air processing facility must be 
made into the minimum in order to process the wafer of a large quantity, maintaining high quality. 
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in the above-mentioned substrate processor, that actjustment is very difFicult. 
[0009] 

In recent years, in order that substrates, such as a wafer processed within a processing tub, may 
raise processing efficiency, it is necessary to insert many substrates into a tub in the condition 
of having held to the elevator style, as much as possible, and a substrate is simultaneously 
processed within a processing tub by the lot unit of 50-100 sheets depending on the case. In 
this case, since each substrate of each other is supported by parallel with the position stood 
vertically, the pitch between substrates becomes several mm and a narrow thing. Thus, carry out 
drug solution processing of a lot of substrates within a processing tub. or when performing rinse 
processing by pure water, supply processing liquid to the interior of a processing tub, inserting a 
lot of substrates into a processing tub, or although it is necessary to make it permute by other 
processing liquid etc.. the processing speed to each substrate varies in that case, or the 
technical problem of the time amount which desiccation takes being long and being easy to 
generate particle etc. from this thing occurs. 
[0010] 

This invention takes the above situations into consideration, the technical problem in the 
desiccation process especially in the conventional example is solved, and the 1 st object of this 
invention is to offer the substrate approach the dry gas enabled it to supply to two or more 
substrates aggregate at homogeneity and stability. 
[0011] 

In case the 2nd object of this invention processes the substrate of a large quantity, it lessens 
the contamination goods which adhere on the surface of a substrate, and is to offer the 
substrate processor which prevented lowering of the yield by contamination. 
[0012] 

[Means for Solving the Problem] 

The following means can attain the above-mentioned object. Namely, the substrate approach of 
this invention classifies a processing tub into the washing processing section and the desiccation 
processing section. Form a clearance in the joint of this both processing section, and a sink is 
made to open this clearance for free passage. At the time of substrate desiccation A substrate 
is moved to this desiccation processing section from this washing processing section, and it is 
characterized by the thing in which this clearance was formed and which is made for this 
substrate to iryect a dry gas as a perforated plate is inserted caudad and the internal pressure 
of this washing processing section becomes lower than the internal pressure of the desiccation 
processing section more highly [ the internal pressure of this desiccation processing section ] 
than the internal pressure of a sink. 
[0013] 

According to this substrate approach, after a dry gas is supplied to the group of two or more 
substrates in the desiccation processing section at the time of substrate desiccation, as for 
some dry gases, the remainder is exhausted [ to a sink ] through the washing processing section 
outside from the above-mentioned clearance. Under the present circumstances, since the 
internal pressure of the desiccation processing section becomes high certainly from the internal 
pressure of the washing processing section, the downflow of the dry gas in the desiccation 
processing section becomes smooth, and can perform efficiently surface treatment of the group 
of two or more substrates by the laminar flow of a dry gas. 
[0014] 

Moreover, it is characterized by making as [ perform / said washing processing section prepares 
independently a processing liquid feed zone and the processing liquid blowdown section in the 
pars basilaris ossis occipitalis, respectively, and / the substrate approach of this invention / at 
the time of substrate washing / the following (a) - (d) processes ]. 

(a) The process which supplies a drug solution in said processing tub from this processing liquid 
feed zone, and stores a drug solution in this processing tub, 

(b) The process which carries out charge immersion of said substrate, and performs drug 
solution processing of a predetermined time this substrate in this processing tub, 

(c) The process which supplies a penetrant remover from this processing liquid feed zone after 
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termination of drug solution processing, and discharges this drug solution through this processing 
liquid blowdown section from this processing tub. 

(d) The process which suspends supply of this penetrant remover after discharging this drug 

solution. 

[0015] 

Since a series of processings of a drug solution, washing, and desiccation can be performed 
using a common processing tub according to this substrate approach, a substrate is not exposed 
to air during this the processing of a series of. Therefore, while the effectiveness of substrate 
processing increases, contamination according formation of the natural oxidation film to control, 
particle, etc. can be prevented. 
[0016] 

As for operating this drain device at the same time it prepares a drain device in this processing 
liquid blowdown section and inserts a perforated plate between said washing processing section 
and said desiccation processing section at the time of substrate desiccation, and making the 
processing liquid of said washing processing circles discharge for a short time, and said 
perforated plate, in said processing liquid blowdown section, it is desirable that it is the punching 
plate which prepared two or more stomata of the diameter of predetermined. 
According to this substrate approach, each stoma of a punching plate can make internal 
pressure of the desiccation processing section high certainly from the internal pressure of the 
washing processing section according to the orifice effectiveness while distributing a dry gas. 
Moreover, the downflow of the dry gas in the desiccation processing section becomes smooth by 
actuation of this drain device by making a large quantity discharge the processing liquid of said 
washing processing circles quickly, and the laminar flow of a dry gas can perform efficiently 
surface treatment of two or more substrates group. 
[0017] 

The support means which supports two or more substrates which should process the substrate 
processor of this invention with parallel and a vertical position with pitches [ each other ]. It has 
the washing processing tub which holds the aggregate of the substrate supported by this support 
means, and the lid which functions considering up opening of this washing processing tub as a 
bonnet desiccation processing tub. This lid It consists of a container in which it has the 
magnitude which can hold the aggregate of this substrate, the head-lining side was closed, and 
the lower part carried out opening. Two or more injection nozzles align at equal intervals mostly 
in the shape of a field in the head-lining side of this container, and each injection nozzle hole is 
established in it towards this substrate aggregate. The clearance where this lid opened up 
opening of this washing processing tub for free passage in the sink between this washing 
processing tub and this lid on the wrap occasion is formed, and it is characterized by inserting a 
perforated plate down this clearance. 
[0018] 

According to this substrate processor, after a dry gas is supplied to the group of two or more 
substrates in a desiccation processing tub at the time of substrate desiccation, as for some dry 
gases, the remainder is exhausted [ to a sink ] through a washing processing tub outside from 
the above-mentioned clearance. Under the present circumstances, since the internal pressure of 
a desiccation processing tub becomes high certainly from the internal pressure of the washing 
processing section, the downflow of the dry gas in a desiccation processing tub becomes 
smooth, and can perform efficiently surface treatment of two or more substrates group by the 
laminar flow of a dry gas. 
[0019] 

Moreover, the processing liquid feed zone and the processing liquid blowdown section by which 
said washing processing tub was independently prepared in the pars basilaris ossis occipitalis, 
respectively. Processing liquid supply system piping which is connected to this processing liquid 
feed zone, and supplies processing liquid to this processing tub. The drug solution supply source 
which supplies a drug solution to this processing liquid supply system piping, and a penetrant 
remover supply means to wash this substrate by supplying a penetrant remover to this 
processing tub through this processing liquid supply system piping, and flooding the penetrant 
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remover of a parenthesis from the upper part of this processing tub, It is desirable to provide 
blowdown piping which leads the penetrant remover which is connected to this processing liquid 
blowdown section, and is discharged from this processing tub to the exterior of this processing 
tub. 

Since a series of processings of a drug solution, washing, and desiccation can be performed 
using a common processing tub according to this configuration, a substrate is not exposed to air 
during this the processing of a series of. Therefore, while the effectiveness of substrate 
processing increases, contamination according formation of the natural oxidation film to control, 
particle, etc. can be prevented 
[0020] 

This drain device is operated at the same time it prepares a drain device in said processing liquid 
blowdown section and said perforated plate is inserted between said washing processing tubs 
and said lids at the time of desiccation of said substrate aggregate. Moreover, it is desirable that 
they are that said two or more iojection nozzles are prepared in the head-lining side of said 
container along the periphery edge of said substrate aggregate so that the distance of this 
periphery edge and each nozzle hole may become almost equal, and the punching plate in which 
said perforated plate has two or more holes of the diameter of predetermined further. 
According to this substrate processor, it is stabilized to said substrate aggregate in homogeneity, 
and a dry gas can be supplied now to it. 
[0021] 

[Embodiment of the Invention] 

Hereafter, the gestalt of suitable implementation of this invention is explained, referring to a 
drawing. In addition, this invention is not limited to what was indicated by the drawing. The 
sectional view in which drawing 1 shows the substrate processor of 1 operation gestalt of this 
invention, and drawing _2 are a side elevation from one side of a processing tub, and the side 
elevation of the lid with which the side elevation from another side and drawin g 4 are shown in 
the top view (this drawing is a top view seen through from the lid upper part) of a lid, and 
drawin g 3 shows drawing 5 to drawing 4 . 
[0022] 

It is a facility for the substrate processor 10 to process semiconductor wafer W as an example 
of a substrate with reference to drawin g 1 . The processings said here are the process which 
carries out hydrofluoric acid treatment of the front face of Wafer W which etches for example, 
the wafer W with a drug solution or the rinse processing which washes Wafer W in cold water, 
desiccation processing which dries the wafer W after washing in cold water by the organic 
solvent. Processing of these single strings is continuously performed within one processing tub 
1 5. 

[0023] 

The processing tub 15 is installed in the hold room 11 which has the volume which makes 
together with the attachment and can be held, as shown in drawin g 2 -5. Attachment is the air 
conditioner which performs air conditioning of the hold interior of a room, the supply source 
which supplies various kinds of processing liquid to a processing tub, a wafer conveyance device, 
etc., and these are omitted by a diagram. It has the wrap lid 30 for opening of the inner lift 20 of 
the closed-end cube type with which the top face carried out opening of the processing tub 15, 
the outside tub 25 which surrounds the up periphery of this inner lift 20, and this inner lift 20, 
and the inside-and-outside tubs 20 and 25 are held in a sink 29. The inside-and-outside tubs 20 
and 25 are formed with the ingredient which is hard to be corroded with organic solvents, such 
as fluoric acid and IPA, for example, polyvinylidene fluoride etc. 
[0024] 

An inner lift 20 holds the oban wafer W of 300mm of a large quantity, for example, a diameter, 
and about 50 sheets with a holder 62, it has the depth which is immersed in processing liquid and 
can be processed, and the processing liquid blowdown section 21 and the processing liquid feed 
zone 22 are formed in the pars basilaris ossis occipitalis. The substrate holder 62 is held for 
example, using a cassette guide in the condition of having stood up at [ two or more wafers W 
are pitches / parallel / mutually, and ] right angles to this cassette guide 62. This substrate 
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holder (cassette guide) 62 is connected with the elevator style 60. the rise-and-fall means 61 is 
formed in this elevator style, the cassette guide 62 is moved to a vertical perpendicular direction 
by this rise-and-fall means 61. and the receipts and payments to an inner lift 20 are performed 
"Dry Position" of drawin g_2 expresses the location of a desiccation process, and "Rinse 
Position" expresses the location of a washing process. For example, an air-cylinder device is 
used for the rise-and-fall means 61. 
[0025] 

Ejection of the wafer aggregate from the cassette guide 62 is performed by the migration device 
50. This migration device 50 is equipped with two or more grasping pawls 501 and 502 connected 
with the robot device (graphic display abbreviation), and by these grasping pawls 501 and 502, 
the wafer aggregate is grasped and it is moved to a predetermined location. Moreover, as the 
processing liquid blowdown section 21 is shown in drawin g 2 . it consists of an exhaust port 211 
of a minor diameter, and an exhaust port 21 2 of a m^'or diameter, and the exhaust port 21 2 of a 
m^or diameter functions as a drain device which discharges the processing liquid in a processing 
tub quickly. The exhaust port 211 of a minor diameter makes the processing liquid stored in the 
pars basilaris ossis occipitalis of an inner lift 20, and tubing discharge. The outside tub 25 
functions as an overflow tub for receiving the processing liquid which overflows from the upper 
part of an inner lift 20. An exhaust port 251 is formed in the low location of the outside [ this ] 
tub 25. 
[0026] 

as shown in drawing 5 , the lower part carries out opening of the lid 30, and the upper part 
closes it — having ~ the interior — many — it consists of a boxHike container 31 which has 
the magnitude which can contain wafer aggregate W which collected several wafers W. and this 
container 31 is formed with the ingredient which is hard to be corroded with organic solvents, 
such as fluoric acid and IP A. This lid 30 can be horizontally moved now from the migration means 
55 (refer to drawing 3 ). This migration means 55 plugs up or opens opening of an inner lift 20 by 
making the upper part of an inner lift 20 move a lid 30 horizontally, as the arrow head of drawin g 
g shows. That is, it moves to predetermined distance raising and a horizontal direction, the 
lid 30 located on an inner lift 20 is perpendicularly taken down down the perpendicular direction 
after it. and it is held at a standby condition. Migration of this lid 30 is performed in case the 
wafer aggregate [ finishing / carrying in of wafer aggregate W into an inner lift 20 and 
processing ] is taken out from an inner lift 20. 
[0027] 

Moreover, as shown in drawing 5 . the archHike headHining side 32 is mostly formed in that 
upper part two or more injection nozzles 331-337 which inject inert gas align on all sides at 
equal intervals mostly, and the boxHike container 31 is arranged in this headHining side 32. Two 
or more nozzles 33 are above wafer aggregate W, as shown in drawing 4 . two or more injection 
nozzles 331-337 mostly arranged at equal intervals by the line writing direction are arranged also 
in the direction of a train, and two or more trains are arranged mostly at equal intervals. In 
drawing 4 , six trains and a total of 42 injection nozzles 331-3386 are arranged in the up 
periphery edge of wafer accumulation object W for what was arranged to seven line writing 
directions. As seven iryection nozzles 331-337 in a line writing direction show the relation with 
wafer aggregate W to drawjng S . the distance of each injection nozzles 331-337 and the 
periphery edge of wafer aggregate W is arranged in the head-lining side 32 so that it may 
become almost equal. Since Wafer W is making disc-like in general by forming the head-lining 
side 32 in the shape of an arch, it becomes easy to make the above-mentioned distance equal. 
As for the configuration of this head-lining side, it is desirable for it to be changed according to 
the configuration of Wafer W. and to make the above-mentioned distance almost equal 
[0028] 

This supply pipe 342 branches by connecting a gas supply line 342. and the number of an 
injection nozzle 33 of each injection nozzle 33 is the same as that of these branch pipes 3421 
and 3422 respectively, or the number which becomes almost equal is combined Thereby, gas can 
be distributed to each injection nozzle almost uniformly. When what injection gas diffuses at a 
predetermined include angle, respectively is used and gas is injected from each injection nozzle 
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to the periphery edge of the wafer aggregate, as for each of these injection nozzles 33, it is 
desirable to set up so that the ac|joining injection nozzle 332, for example, an injection nozzle, an 
injection nozzle 333. and the injection gas of a between may lap on the periphery edge b of the 
wafer aggregate. By aligning as mentioned above in the head-lining side 32. and arranging two or 
more injection nozzles 33, gas can be mostly supplied to the wafer aggregate W at homogeneity 
[0029] 

Between the inside-and-outside tubs 20 and 25 and a lid 30, as shown in drawLng_2 . and 3 and 
5, the medium connection member 26 and the perforated plate insertion mechanism 27 are 
arranged. The medium connection member 26 is formed with a tube-like object with opening of 
the same magnitude as lower opening of a lid 30. This tube-like object is formed with the 
ingredient which is hard to be corroded with organic solvents, such as fluoric acid and IRA. This 
medium connection member 26 is formed above the perforated plate insertion mechanism 27. the 
downward opening 262 is positioned so that it may be mostly contacted by the top face of the 
frame 271 which contained the perforated plate, and fitting of the upper opening 261 is carried 
out to the lower opening 31 1 of the box-like container 31. In addition, as fitting of the lid 30 is 
carried out to the direct frame 271. a medium connection member may be excluded. 
[0030] 

A perforated plate 28 consists of a plate-like plate inserted between the inside-and-outside tubs 
20 and 25 and the medium connection member 26 in the process which dries wafer accumulation 
object W which predetermined processing ended, and two or more stomata are drilled by the 
tabular plane. This perforated plate is formed with the ingredient which is hard to be corroded 
with organic solvents, such as fluoric acid and IRA. This perforated plate 28 is contained in a 
frame 271. and is connected with a migration device (graphic display abbreviation), and as shown 
in drawing _2 , slide migration is horizontally carried out The frame 271 which contains a 
perforated plate 28 has the predetermined dip (perpendicular direction), and when a perforated 
plate 28 is contained by the frame 271, a clearance 272 is formed between a frame 271 and a 
perforated plate 28. 
[0031] 

This clearance 272 is an about 2mm clearance, and a part of dry gas is emitted into a sink 29 in 
a desiccation process. Therefore, since Clearance x (this clearance is expressed with x at 
drawjng_8 ) is formed between an inner lift 20 and a lid 30. during half^sealing. i.e.. the 
desiccation processing section and the washing processing section, will be in a half-sealing 
condition, without between an inner lift 20 and lids 30 being sealed by this clearance x. Moreover, 
a perforated plate 28 is inserted between the inside-and-outside tubs 20 and 25 and the medium 
connection member 26. and functions considering an inner lift and a lid as a shutter with which a 
partition, i.e.. the washing processing section, and the desiccation processing section are divided. 

[0032] 

Next, with reference to drawin g 1 , the piping connection with said processing tub and 
attachment is explained. The processing liquid installation tubing 221 is connected to the 
processing liquid feed zone 22 prepared in the pars basilaris ossis occipitalis of an inner lift 20. 
and this introductory tubing 221 is connected to the pure-water supply source 38 through the 
flow control valve and the pump. As for this processing liquid installation tubing 221. a penetrant 
remover supply means consists of nothing, this piping, a flow control valve, and a pump in the 
frinction of processing liquid supply system piping. Moreover, it connects with this processing 
liquid installation tubing 221 through the flow control valve at the drug solution supply source 39 
similarly. The drug solution supply source 39 is equipped with the drug solution mixing means 
(graphic display abbreviation) for preparing a desired drug solution to predetermined 
concentration and predetermined temperature. A drug solution is chosen from fluoric acid, a 
hydrochloric acid, hydrogen peroxide solution, a sulfuric acid, ozone water, aqueous ammonia, a 
surfactant, an amine system organic solvent, a fluorine system organic solvent, electrolysis ion 
water, etc.. corresponding to the object (for example, processing of washing, etching, oxidation, 
etc.) of processing, and what mixed the drug solution of these plurality if needed is used 
[0033] 
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Moreover, as the processing liquid blowdown section 21 prepared in the pars basilaris ossis 
occipitalis of an inner lift 20 is shown in drawin g 2 . it consists of an exhaust port 211 of a minor 
diameter, and an exhaust port 212 of a m^or diameter, and connects with each at the inner lift 
drainage tube 231 and 232. and these drainage tube 231 is connected to the effluent processing 
facility 40 through the closing motion valve, the pump, and the flow control valve. Furthermore, 
the drainage tube 232 is similarly connected to the exhaust air processing facility 41 through a 
closing motion valve, a pump, and a flow control valve. Moreover, the sink 29 is also connected 
to the exhaust air processing facility 41 1. A drain pipe 251 is connected to the low location of 
the outside tub 25. and this drain pipe 251 is connected to the drainage tube 231 
[0034] 

Vapor ****** 37 is formed near the processing tub 15. It was easy to mix this vapor ****** 37 
with the attached groundwater which is carrying out the adhesion residual on the front face of 
Wafer W. surface tension is very small, for example, it is equipped with the vapor generating tub 
371 which is made to heat this organic solvent and is made to evaporate while it stores the 
organic solvent which consists of an isopropyl alcohol (IRA) solvent etc. It is immersed in the 
warm water in the heating tub 372, and this vapor generating tub 371 makes an organic solvent 
heat, and is made to evaporate. This vapor generating tub 371 and the organic solvent (IRA) 
supply source 36 are connected for piping 361, and IPA is supplied to the vapor generating tub 

[0035] 

Moreover, the vapor generating tub 371 and the 2nd nitrogen gas N2 source of release 35 are 
connected with branch pipes 3511 and 3512. From one branch pipe 3512, nitrogen gas N2 is sent 
to the pars basilaris ossis occipitalis of the vapor generating tub 371, air bubbles are generated 
in IRA currently stored in the vapor generating tub 371, and evaporation of IPA is promoted. 
Moreover, the nitrogen gas N2 supplied from the branch pipe 3511 of another side is used as 
carrier gas. Moreover, this vapor generating tub 371 is connected with piping 342 through piping 
3712, and the mixed gas of carrier gas N2 and an IPA steam is supplied to an iruection nozzle 33 
from the vapor generating tub 371. As for the 1st nitrogen gas N2 source of release 34, nitrogen 
gas N2 is supplied to an injection nozzle 33 through piping 341 and 342. This nitrogen gas N2 not 
only purges the inside of the processing tub 15. but is used for finishing desiccation 
[0036] 

Next, a series of processings using this substrate processor are explained with reference to 
drawing jg and drawing_7 . In addition, drawing 6 R> 6 shows the timing diagram of a series of 
processings, drawing 7 shows washing / desiccation process, and. as for this drawing (a), the 
desiccation process 1 and this drawing (c) of a washing process and this drawing (b) are 
sectional views where the desiccation process 2 and this drawing (d) explain the desiccation 
process 3. 
[0037] 

With reference to drawingJL and 6, aperture and wafer aggregate W is first held for the lid 30 of 
the processing tub 15 in an inner lift 20. In the inner lift 20, through the processing liquid 
installation tubing 221 and the processing liquid feed zone 22, a desired drug solution (HF). for 
example, fluoric acid, is supplied to an inner lift 20. and it is stored from the drug solution supply 
source 39 at this time. Therefore, as for wafer aggregate W. processings (for example, etching, 
hydrofluoric acid treatment, washing, etc.) according to a drug solution are performed by being 
immersed in this processing liquid. 
[0038] 

As shown in drawing,? (a) after completing this drug solution processing, pure water DIW is 
supplied to an inner lift 20 through the processing liquid installation tubing 221 and the 
processing liquid feed zone 22 from the pure-water supply source 38. This pure-water supply is 
performed making it overflow from the upper part of an inner lift 20. The pure water DIW with 
which it overflowed from the inner lift 20 flows into the outside tub 25. and is discharged through 
a drain pipe from a drain pipe 251. It carries out applying [ of this pure water] it comparatively 
long time, and said drug solution HF which remained in the inner lift 20 is extruded 
[0039] 
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After this washing process is completed, at the desiccation process 1 shown in drawing 7 (b). 
wafer aggregate W is pulled up from an inner lift 20 slowly (Slow up Speed), suspending 
continuation supply of pure water DIW and supplying little pure water (water saving of DIW). 
Although IPA is supplied into the processing tub 1 5, little IPA can also be supplied to a pull-up 
and coincidence of this wafer aggregate W. 
[0040] 

Subsequently, at the desiccation process 2 shown in drawing 7 (c). the drain device valve of the 
exhaust port 212 of processing tub 15 pars basilaris ossis occipitalis is operated, processing 
liquid is discharged quickly, into a frame 271, horizontal migration of the perforated plate 28 is 
carried out, and it is inserted between the inside-and-outside tubs 20 and 25 and the medium 
connection member 26. Furthermore, the mixed gas of the nitrogen gas N2 and IPA gas which 
were able to be warmed in the inner lift 20 is supplied. These actuation is simultaneously 
performed, as shown in a chart. This nitrogen gas N2 is heated within the vapor generating tub 
371. In this process, the vapor of the organic solvent in the processing tub 15 touches the front 
face of each wafer W, the vapor of an organic solvent condenses on the front face of Wafer W, 
and the film of an organic solvent is formed in it. If the film of an organic solvent is formed in the 
front face of Wafer W, since the pure water which had adhered to Wafer W till then will be 
permuted by the organic solvent, it flows and falls from the front face of Wafer W. At the 
desiccation process 3 of drawing 7 (d), if nitrogen gas N2 is supplied and the desiccation process 
3 is completed in order to dry permuted IPA, wafer aggregate W' will be taken out from the 
processing tub 1 5. 
[0041] 

When the flow of the dry gas in the desiccation process 2 was investigated among the 
aforementioned desiccation processes 1-3, the root as shown in drawing 8 was observed. 
Drawing 8 is the sectional view having shown typically the flow of the dry gas in drawin g 7 (c). A 
dry gas (IPA+HotN2) is iryected from the iryection nozzle 33 of the upper part of a lid 30 to 
wafer aggregate W'. At this time. Clearance x is formed between the inner lift 20 and the lid 30, 
and between half-sealing conditions, i.e., the desiccation processing section and the washing 
processing section, is in the half^sealing condition, without between an inner lift 20 and lids 30 
being thoroughly sealed by this clearance x. For this reason, a part of that dry gas iryected to 
wafer aggregate W' flows into a sink 29 from the clearance x between an inner lift 20 and a lid 
30. 

[0042] 

Moreover, since the processing tub 15 is installed in the air-conditioned hold room 11, air 12a is 
sprayed under the arrow head from the upper air conditioning machine 12 of this hold room 11. 
Consequently, a part is exhausted for the dry gas emitted through piping 222 from this clearance 
X, and the remaining gas flows into a sink 29 together with air 12a. and is exhausted by the 
exhauster connected with the sink 29. Since the dry gas iruected from the injection nozzle 33 is 
emitted through Clearance x, only the part of capacity which flows into an inner lift 20 
decreases. The amount emitted through this clearance x is comparatively abundant. For this 
reason, a dry gas can be exhausted, without being influenced of fluctuation of the exhaust air 
origin in an exhaust air processing facility. 
[0043] 

That is, since a part is emitted into a sink 29 from Clearance x after a dry gas is injected to 
wafer aggregate W', the capacity which flows into an inner lift 20 has decreased that much. For 
this reason, a dry gas can be made to exhaust smoothly, without that being influenced not much, 
even if there is fluctuation of an exhausting agency. Since the effect is made small and the clean 
air of a large quantity is moreover supplied from the upper part of the hold room 1 1 rather than 
it catches in the narrow space of an inner lift and an outside tub, since it will come to catch in 
the large space which added fluctuation of an exhausting agency to the inner lift and the outside 
tub, and includes a sink by forming Clearance x, if it furthermore explains in full detail, effect of 
the fluctuation is made further small. 
[0044] 

It is exhausted, while the dry gas which passes through this since the stoma of plurality 
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[ perforated plate / 28 / plate ] on the other hand exists is distributed by two or more stomata. 
and a big pressure differential occurs according to the cage festival effectiveness between a lid 
30 and an inner lift 20 (i.e.. between the lid which constitutes drying room, and the inner lifts 
which constitute the washing room) and the dry gas in drying room carries out a downflow 
smoothly. For this reason, the pressure of a lid 30 (desiccation processing section) becomes high 
certainly from the pressure of an inner lift 20 (washing processing section) 
[0045] 

If each pressure relation within the processing tub 15 and a sink 29 is shown for this situation 
PI >P2>P3> exhaust air former *♦ 
P1>P4> exhaust air former ♦* 
****** is materialized. 

For PI. as for an inner lift 20 and a pressure P3. the pressure of a lid 30 (desiccation processing 
section) and P2 are [ the pressure within an exhaust pipe and P4 ] the pressures in a sink 29 
here. 
[0046] 

Therefore, by filling the relation of the above [ each pressure within the processing tub 15 and a 
sink 29 ]. this dry gas forms a laminar flow in the processing tub 15. and it is smoothly exhausted 
out of a tub from an exhaust pipe, and in this process, each wafer is supplied at homogeneity, 
and a water mark is not formed on the surface of a substrate, and a dry gas can also prevent 
clearance and adhesion of particle. And the reattachment of particle can also be prevented. The 
reason is that a dry gas does not flow back within a processing tub 
[0047] 

[Effect of the Invention] 

Since a dry gas can be supplied to the substrate aggregate at homogeneity according to the 
substrate approach of this invention as explained in full detail above, a water mark is not formed 
on the surface of a substrate, and. moreover, clearance of particle, adhesion, or the 
reattachment can also be prevented. 
[0048] 

Since according to the substrate processor of this invention a processed substrate does not 
touch atmospheric air with a series of down stream processing at all since it is carried out within 
one sealed processing tub. and a dry gas can moreover be supplied to the substrate aggregate at 
homogeneity, a water mark is not formed on the surface of a substrate, and. moreover, clearance 
of particle, adhesion, or the reattachment can also be prevented. 
[Brief Description of the Drawings] 

[DrawingJ[] The sectional view showing the substrate processor of 1 operation gestalt of this 
invention, 

[Drawin g_2] The side elevation showing a processing tub. 
[Drawin g 3] 

The side elevation which saw the processing tub of drawing 2 from another side, 
[Drawing 4] 

The top view of a lid (this drawing is a top view seen through from the lid upper part). 
[Drawing 5] 

The side elevation of the lid shown in drawing 4 , 

[Drawin g 6] 

The table showing the timing diagram of a series of processings, 
[Drawing 7] 

Washing / desiccation process is shown, for drawing 7 (a), it is a washing process and drawing 7 
(b) is the desiccation process 1 and drawing. 

It is the sectional view where 7 (c) explains the desiccation process 2 and drawin g 7 (d) explains 
the desiccation process 3. 
[Drawin g 8] 

The sectional view having shown typically the flow of the dry gas in drawin g 7 (c). 
[Drawin g 9] 

The cross section which showed the flow of the inert gas within the processing tub in the 
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substrate processor of the conventional technique 
It is drawing. 

[Description of Notations] 

I Ten Substrate processor 

I I Hold Room 

1 2 Air Conditioning Machine 
1 5 Processing Tub 

20 Inner Lift 

21 Processing Liquid Slowdown Section 
212 Drain Device 

221 Processing Liquid Installation Tubing (Processing Liquid Supply System Piping) 

22 Processing Liquid Feed Zone 

25 Outside Tub 

26 Medium Connection Member 

27 Perforated Plate Insertion Mechanism 

28 Perforated Plate 

29 Sink 

30 Lid 

31 Box-like Container 
33 Iryection Nozzle 
37 Vapor ****** 

371 Vapor Generating Tub 
55 Migration Means 
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♦ NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The sectional view showing the substrate processor of 1 operation gestalt of this 
invention, 

[Drawin g 2] The side elevation showing a processing tub, 
[Drawing 3] 

The side elevation which saw the processing tub of drawing 2 from another side, 
[Drawing 4] 

The top view of a lid (this drawing is a top view seen through from the lid upper part), 
[Drawing 5] 

The side elevation of the lid shown in drawin g 4 , 
[Drawing 6] 

The table showing the timing diagram of a series of processings, 
[Drawing 7 ] 

Washing / desiccation process is shown, for drawing 7 (a), it is a washing process and drawing 7 
(b) is the desiccation process 1 and drawing. 

It is the sectional view where 7 (c) explains the desiccation process 2 and drawin g 7 (d) explains 
the desiccation process 3, 
[Drawing 8] 

The sectional view having shown typically the flow of the dry gas in drawing 7 (c), 
[Drawing 9] 

The cross section which showed the flow of the inert gas within the processing tub in the 
substrate processor of the conventional technique 
It is drawing. 

[Description of Notations] 

I Ten Substrate processor 

I I Hold Room 

12 Air Conditioning Machine 
1 5 Processing Tub 

20 Inner Lift 

21 Processing Liquid Blowdown Section 
212 Drain Device 

221 Processing Liquid Installation Tubing (Processing Liquid Supply System Piping) 

22 Processing Liquid Feed Zone 

25 Outside Tub 

26 Medium Connection Member 

27 Perforated Plate Insertion Mechanism 

28 Perforated Plate 

29 Sink 

30 Lid 

31 Box-like Container 
33 Injection Nozzle 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi.ejue 



2005/10/13 



JP,3560962.B [DESCRIPTION OF DRAWINGS] 



2/2 K— 



37 Vapor 

371 Vapor Generating Tub 
55 Migration Means 
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DRAWINGS 
[Drawing 1] 




[Drawing 2] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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'ft:*-frS15Hi:*5. wK)fc«>, i|^3|{*:«)i!!iSXS^^:*5V^T»i. r ^t. © ^SS tJl Sf ^ 

- « L ifc v^ J; 5 J- b i'.e ft v^, -e L -C, r <D i p ^ ^ 5: ^ C- fc ^> :t - 

[ 0 0 0 3 ] 

[#l^:sc®t 1 ] 

#M2 00 1- 2 7 1 1 8 8-^4irS (01, «5M>&«a~«6H&ffll) 
( 0 0 0 4 1 10 

s w isfli^ $ jx 5 sa ©as $ ic?^^ § ttfc t o T? & 5 . ^ ©ftiawsrffl I'-'T, ssflSMa, 

[ 0 0 0 5 1 

2, CWrt«2, ©±giJ^Jl«r^ffl-t-5^«f 2 , i 0^«© JiSBlc^lt t,tbfcBg 

m'^mtum.^ 2 , i:d»f>*5*Q.a« 2 &-<ix.Tv^5, ^112, ©jssBjcttftiajKii^ffljt 2 

[ 0 0 0 6 ] 

:i w^ffiAQ-ai^a 1 T tt. ^*;ff 7 d-pj ©^^:i/xN, (ffijS;^^^) i5*0;a«f2 30 

<D±g5 b $ tt 5 i: . N, « [pJ o T Jft ix . xN^i^fls 

2, ©JIE^ffi^t^W^ LT Jb# L«!.a« 2 Srjlje w W il L ^ ^ 1= 5 i» b ^ 
'^:»:m ^UT, ^^*aft:w' iSlf/X/i'4, P> ilC « » $ ix :<f ;^ 

[ 0 0 0 7 1 

[^e^As^^LJ: p i: f ■5^M1 

^ ix ib A» P> ^ >v jjc ttt $ ix 5 © , ^aaffifrt ■C©ftj|l:«f ;^ ©iffiixtt, — 3ei:/j:c> 

«>«!!3aSf#^a?v:«sio©fcfe, aj!»;*/;^«ttSas#K, {sj^jii o 0 L/m i nS«t/j;5 
t <oa,JfE;iJ M U < ^ r i: 1> W eg L T v^ 5 , -t © SL Jfi © ^ © 1 o 14 , 
i!fe*aSgBi:i5fej^*Q!3ilgiJi:iS|E:55-$ixT^>7iv^fc«)t't>#x.P>*x5, 
[ 0 0 0 8 1 
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)ei^l^^J»fo^)VM*f¥ih^lc^lN^7c£E<o^i(IJ5S8^u</i-D-c^^5o c(ofc«), mffoM^mn 

<P-\c \^ fj: if ii f£ f£ h ±IE oSffitoS US e "C ^» «> T H L v^ , 

[ 0 0 0 9 ] 

~loo^k^:v^ofc^^y^#ii-e««asA!!.a«l^•cl^^^::^a.s^?^^-5. rw^t-s-, 'S-s^ 

MSWt*9 |;i^4©^«.*if A L * * , MS?K€r A!!!a«f(*iaJ{c#tl& Ufc t) . fife W 
[0010] 

rro^l^ta, £iJt(^ J; 5 # ic 3)5 tPJ *5 It 5 X © © iSr » 

[0011] 
[0012] 

$ -fr 5 r t Sr # m t i- S . 
[0013] 

T^i-g|j--#^^$n'5» ^<Dm. «i «!! a 115 jE zjs j5fc a gs CD jE i ►) ffli II iij < i 

ro-C. «:<**a.a$|J-eo|£«|;«^;^(D^!:^ 1^7 n-35S^ A-X|;i;^£ ij , f£ «l ;?f ;^ « S ifi »c J: o 
[0014] 

wmtii:^fi^tim±i^xwtn . mmm^m\csiT(o (a) ~ (d) nmtrn^xoi^^ 

(b) K«ia«rt tC«riES«SrSAg« UT, ^ ^ H ^ S« W |g« «i S Sr X @ . 

(d) mmm^mm \.ti^4kic. mmi^m(om^^^»±-m.u. 

[0015] 

^<^S««!.ai*{cJ:5i:, * ii o «!. a«f ^ ffi v> T ^IJft , *5 J: V fe«ft - iSi © tea Sr 



JP 3560962 B1 2004.9.2 



[0016] 

. y 7 ;^ J; o T , S£ J» S SIJ <0 iE -Sr Sfe «!. a §iJ <o JE i 9 fil il5 < # 5 

. K >««©f^l(iic J; !) , 8tr IB }^ «i ffil? © S S: < ;k: fi # tti $ 10 

[00171 

*%?^fiOStR«!!aiSS«:, «!!a-t-'< # ^iS:;^ (DS^S 4:2 i/^ I- ^ f y ^ T- d>> S at §? 

^i'O . W »c y X/W^s ffitfe IS ^ TbI Bi ICS^IJ $ T#i!SM -/ X 

/w,?^ S « * ^ «^ iPltt T SJ »t ^ . SESt{*:«sSE?fc#«!.a«<0±SlJ|B P 9 BSI-> ^ 
gfeJ^MSW t gSMfli i CO TpI -> {ciiii b fc^FB^ as?^^ S JLo, |ge ra <D T :*F # 20 

[0018] 

r oS«Ma^ai:i i 5 i , ».«SS«l^lc|fej!ift;ef ;^ Jl. ffeJS&a W :jo T <z) g ffi 

^<Z5T-, l^jia^aatf -CO KJ!®:^; X i?" >- 7 a — A — .X{^ it 9 , l£ M ;^ <D S J: 
[0019] 

ds-C#5CD-C. i ro — * roftLStf JcSSiJS^^llJiBI $ H S r t )fe v>. LfcdSoT, 
«!;ao5a^;ds±dS5 i: g ^KfbK o Sr » SI , *J J: tJf ^< — -7^ w /i' ^ J: i ?5 

^Kih t? # 5 « 
[ 0 0 2 0 ] 

-5 o 

[ 0 0 2 1 ] 
[3g§^©||JS<Dffi?«81 

£iT. ::«^?^co»jg/jC^lS(OJ^«gS:lilBS:#flaL/i*se>SiW-t-5. 'tis, *B8gtt:, @ 
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^m^<OW■^M ( r ©0 ttSft: J:gB*» ibfSW L fcspffiSTfc 5) . m 5 tt^ 4 {zmTMi^ n 
fid® EI -c fo 5 , 

[ 0 0 2 2 ] 

,O(0*0fa|f 1 5 t?ai!^ L Ttr tott 5 . 
[ 0 0 2 3 ] 

fdM^ 1 5tt:. l22~5lc^-rJ:5«::, -fraJ^JHSggir-il^tcUTiRS-etS^ffiSr^r 

■ri>^m2St. C105F»i«f 2 0 P SrS 5 Sft: 3 0 i: Sritx., [*J^«r2 0 , 2 5 tt > 
[ 0 0 2 4 ] 

l^«2 0«, :k&(D^m ^ ^ «a| ;t 3 0 0 m m , 5 0;teS«?:»|$*6 2-C 

•»}^LT. AOfSiKJCSa L r «!.ST- # 5 Sr* 05 j£ SfI5 IC a ffi *P 2 1 R «!: 

a?K«t*&g|52 2>4St3ftP>ix5, S«^j^A6 2M:. «»Jx.»i*-fer3/h;<fl'KS-fflvv ^ <0 ^ 
-t -y V K6 2{cji^$|j:;fe©^^i — y>W/j5 2v>twq^fTtc^tf5'fCJ.oSiiHj:^a:Lfc 
4^Ji-t?««f$HS. roS«»«f* (*-fes'h;«fWK) 6 2W:. #|^«|«6 O tc^M ^ *t 
, ^ »#|S*«l«Jitt#|igfe^iS 6 1 dSfSlft ^H, C <D#|i%^® 6 1 tC J: •? y h K 6 

2 It^ ±T mm.^ \^ ^^Wi iX . F^W2 0--<DttlUAnd5=fT*PixS. gl2<0 TDry Po 
sitionjtt. g;j!SX@<D^®Sr^fcL, fRinse PositionJI4i5t}^ 

e 

[ 0 0 2 5 ] 

;&-fes' h;«^'f K6 2i^e,(Oi>zc — ^ -a- ^ oSf!5tiiLl±, ^K)^«5 0|cJ:t3fffc'ix-5„ 
w <D^16ai« 5 0 Ji, cr:^yh«« ( 13 * ^ B& ) M ^ fc ^ ^ W JC it m 5 0 , . 5 

0. ^m^. wtb^®iB*$fl^50, , 5 0, IdioT. ✓NA-g-f*:asje^$tl-, 0f3t 

ro^0f'--^l&^?tt5„ Mafee#ffiaJ2i«, ia2li;T^-rJ:5(c:. /h@cDS^(lin2i 

w^m-r ^ V i^mm t \.xmm-r ^ . A^^<Dmmvi 2 i , i^«2ooi£g5*5it/'ff 
rtidfj'SSttfc^aaaESrSNffi^-ers tro-cfcs. ^«f25tt, 2 0 © jiSiJ*^p>aiixw 

5«iaJSSrSttAtbSfcJ6(0;!(--y<-7c»-«ri: UT«tB1-5. rK)^W2 5<D<SV>te« 
JCS^ttSP25,j>S^ltt>tVi, 
[ 0 0 2 6 ] 

^{*:30«. #«j^iS:5 5 (Ill3#fig) J:t)7k¥^;^^Bl--^ib-CtS±p^C/ioT^^S, d 
«).^«^S5 5tt. 02O^BJ-e*i-J:5t-. S«:3 0Srrt«f2 0.z>±§lJ{j:*¥*|fil--# 
ib^-BrSrtJcJ:?). ^*^fl^2 0(7^MpS:Sv^ftr^3, g|^^fc•)-r■5. "T^tJ*., P^m 2 0 <r> 

it.:^[^(DT:^^f^^ Lx . nm^mic^n^m>. z. <7>mi^ 3 o (o^wm. fnm 2 0 
(o ^ a^—^^^^^^' <ojSAXt;««!.a28Fwi>i — /Nm'g-«csrrt«2 o*»b^!? ar^tctr 

[ 0 0 2 7 ] 
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$tl. ::.<0^^m 3 2 izTfiSi^:^ :^ i:m^-r :s>m^m<0'^kt XfV 3 3, ~ 3 3 , iS 

-'^^-g-^^W CD ±:;fe- IC o T , :^(6]tC.»5»S^r^Ri-CS2^iJ $ ixfcia^^ecOPtM/ XyP 3 3 

. ~ 3 3 , J)5 |S] t »$ # M Bi (i ffi ^ jij as E $ ^) . m 4 t « ?f (6] jc 7 i@ E ^ij L 
fcfcOisejiJ, tf4 2iBw:«M/X/l'3 3, ~3 3, , iS-^ai — ^n^^^W' n ±.U9\-^ 
igtJCiBte $tbTV^«), fT::^|pIIC*J»t57<a<Di!gilt/X/P3 3. ~3 3, tt, I^ai-^N^-g- 
i*:W' tcDM^I*, |g5JC;^i-J;p»;::, #i!tM/X/W3 3, ~3 3, yN^-a-{i{cW 
• <^^^ai:06gi8UlJifS^L< ^iSi 5 3 2 |;:geiJ$ixS, ?^#S32Srr- 

[0 0 2 8 1 

p>ro^i^f3 4, , , 3 4, , {-^■tb-eni!S*tyx/u3 3ro<B!a:*s|^i:.A», 

T-#5, cti-^w=S-pSlt/X/i'3 3«.^-ix^ixPttt;«/;^;S5Ff:^:^S "CffiSfc ^ tb 5 cD * 

l*/X/U, «S|^ffig^yX/U3 3, ti!SM/X/P3 3, 4:W(Z)iglt:<fj^dS!?a.-/N^^ff 
w^Jl^bT-a^iSJ; 5»-^S-f5c:t-S5»*Uv>. m^mcomSi y X/w 3 3 Sr±ia<o J: 

« -C # 2) . 
[ 0 0 2 9 ] 

rt^W20. 25i:lt{*:30i:©iaic:fa, 0 2. 3. 5{C*-rj;5{c, tf>r,fligi^SBIt26 
i5:t/#7L«ff A«S« 2 7 iSie^^ixS. "^f Tsl » M It 2 6 . ^ fls 3 0 W T W P 4: 1^ C 
;»c t ^ K> M p *-ri^^fefls -C^fig § 5 , r <D ISj 4>t ^(c (4 . 7 ^-^ I P A «| :^«^^J ic 
J: oTffi:ft**T,Jj: < v^«-i|s|.-c?gfig$ JxS. r tf- W iSife gp 2 6 « , #ta«ifA«iW2 7 
(D ± ::Sr tc ft n , T:&WMP2 6, tt#?LffiS:i|XJirt 2 7 . (75 ± ffi {;i»5 »f 3 » $ 

tv5J:5(cfi:S^i?)$ix. ±*(DBgp2 6. tt^S4^^:S3 1<OTg|55gP3 1, i:«-a-$t^ 
5. Jifc-. Mfls3 0S:ii:a#ft:2 7. (c»-g-$-fr5J:5{iiLT«f^»^SPWSr*v^TfcJ; 

[ 0 0 3 0 ] 

^?L^2 8tt, Ff^O^&a:di«|-T L iJ' =: — ^>^a#:W' % ^ JS^ i" 5 X S *j v^ T , 1^ ^ 

it2o, 2 5 t 'pm^^uu 2 6 t (Dmizi$ ix ^ y u — h h ti: \) . w.^m 

icti^^m<o /hKii^mm ^ i^tch <0 X' h i> o -W^TLteJi, 7 3/ I p A ^ 0? ^^J 
tc J; o r«g* $ tUC < V^«■!^-e?g^ $ JxS. ;r ©#-7L« 2 8 tt. #^27, rttciRiS^sn 

. ^Mmm (m^^m) iii2t;i^-rj:5ic. *^;^[6iicx7-i' K^id^ns 

. #^7L«2 8«ri|X*^-r€,#^i:2 7, M;£<Oi^i|iI (mUJif^) Sr^LXfc*). #-7L«2 

8as#fl£2 7, (ciRM^ttfc^lc.#fls:2 7, 4:#^7L«2 8i:05r^jc|5tW2 7,iSjg^!g$ 

[ 0 0 3 1 ] 

>'j!'2 9F*?'^|!ctti$ix5A5tC;SoTV^-5. Lfc^SoT, [HW 2 0 t 3 0 t <D m icm 

mx (08t?lir(D|SSPflSrx-e^foUTV>s) -is ^iK $ ^^ 5 T- . roESraxJc:i«9rt«f 

2 0 tmi^3 0 t<Dmt^^m^fii, :i tfj:< ^^m. ■t-'tcfo*>, t tsfej^Msasp 

( 0 0 3 2 J 
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[ 0 0 3 3 ] 

2 0 <o&^\z^i-f ^tiitmmm^m^ 2 1 Hi, m 2 \z^ir x 7 \z , yb^^tomm 
P21, t :k^<Dmm a 2 1 , ti^h^i*). ^ H ^ rnz fyw wm'§ 2 3 , . 2 3 » 

:Lihh<owm'§ 2 3 , nmm^. ^kv^'. Mft^|J^al*^^LTg^j^MSls;■(S4o^c 

„^«2 5W{&^^•affi(c(4. KU-f>l=2 5. iSfiliK^Fix, r©KU'W":^«2 5, W:SN» 
[ 0 0 3 4 ] 

saa^ti srois^tctt. ^~y<mi^mm 3 7 isgstt ?>ix-5, c ©-<-x-?«iii&«i« 3 7 

I — y^W©^c5lc:#^«e LTV^5#** iS-^ < , S B5 !g ;^ as fii * T /h $ , «»| 

xii'ry7'nf/pr/i'=i-/w (ipa) mm^*- h^j: ^mmmm^fifm^ ^ b 

«3 7, AD^«3 7, rt<oa*lCgSf$tt. *.«ISS!?PJ Sr JOIRI* LfcT^-fb-tirL^So 

-'^'^-^^^^«3 7, t *ttl?g^J (IPA) «ti^iS 36i«:, iBtse, -e»iK* 

— ^^|g^«3 7, '-.I p Aas^i(e$ ns. 

[ 0 0 3 5 ] 

* fc, ^ — ^^'^^fll 3 7, t II 2 N, 3 5 t ^J-Hg^W 3 5 » , , 35 

;^;^N, d^il ?3 ix, — x<;|g^^f 3 7, ic ff s ^ r i^-' -5 i p a ic^j^^^^ $ -a:, 
r P Aro^m triSii-r 5, ffi;^<0 5>iiS« 3 5 , , b «^ ^ ti 5 ^^;tr ^ N, 14, 

^^VT:ff:^tLxmm^iv^o ro^-^N-ie^«3 7. gB'ff3 7. , Sriio 

J:t5I PA^^<DJl-g-;«f;^;SS^^^Ftv5, MlW^*;<f^N, %^aS34(4, El=34. 

. 34. S:iiL-C«MyX/W3 3'-^*;tf;^N, ii^^^tii>, Z. <0 H :^ ii * 
a« 1 5 l^Sr^N-- ^ tt-c?/£ < ttJit:f ISjSHc t ^ffl ^ 5. 
[ 0 0 3 6 ] 

6(4 — ao^&aco^-CA^-lr-h^^L, 7 l4J5fe}f^ • l^jglXS^^ L, |^ H (a) 14 Sfe 

#X@. I^ia (b) f4K)!Sxei, 1^0 (c) tte;«lxm2, I^S (d) J4SJ!SXm3S: 

[ 0 0 3 7 ] 

lai. 6^£r#fi8LT. 5fe-f, *!!;a«15tD^^3 0^^#, ^^*-g-fl:W' SrF*?«2 

Ort<wHK$t-5. t t l^^f 2 0 l^{Cf4. FfMcOMJK. «»J;t»i7ySJ (HF) t^W^WL^ 

3 9*»b*Qf3®«WA'ff2 2. t ^mWL^fl^n 2 2S:aoTF^W2 OlC^^iJ&^tvIt®^ 

[ 0 0 3 8 ] 

iO*?SteSAS^T^, mi (a) IC^i-i^JC, »fi*W^M3 8>6-ii>*aajS^A'ff2 2 
. ttoSJKetS&SiJ 2 2 SriS LTM*D I WAS|^«f 2 O-etif&Stli, r O *fi*«ifi& 14 , 
« 2 0 WiiSB** baiix $ -Br^CiiS P,^Tto^^S. «f 2 0 P, Si tt fc *e* D I W f4 , ^« 2 5 



( 9 ) 
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[ 0 0 3 9 1 

r <OJS?^X@25S»IT Lfc(D*>, 07 (b) IC;g^i-${;j^XS 1 M * D I W CO Sigt 

*»5>»^o<?»(Slow up Speed)5l±»/5. ro^^ai — /'>^-g-^|£W'<0§l± 
Jftl^Wft-. I PASrSaaffifl 5l^'>.'gtif&-r5JJ'!iJ>*co I PAS:«tif&-r-5ri:t-C#5. 
[ 0 0 4 0 ] 

ikv^T', HI? (c) «c*-ri£)^XS2-cr±. «!:S«15j£lHiW#ffiq2 1, OKV"<i^«a 

^flF20, 2 S t ^mmrnn^ 2 6 t (OWH^WA-t 3StC, rt« 2 O ica* C, ttfcS 

l^^ldfr^PixS. r<D^^;<;^N, » i , -< — y<^±W 3 7, T* Jp fgi $ Jx T 5 , i C5 X 
atC^JV^T. S&aW 1 5 (^<0*«|^j6|iJ©'< — * 31— /nWOS® l^i^tttr , l^oi- 

ni><OX ^ — ^NWC5^ffi>4^ej?SjX^*,5„ 07 (d) (D|£j®xm3T'{i, 

ixfcIPASrSS:J!a$-ar5fc«)|c:^^:;(/;?;N, ;j5«^$ti-T, $fc*!|Xg3>65«|-Tbfc:e,ftia 
«fl 5*»P>^'3i-y^^-g-«cw' «S|&«9ffi^?*T.5o 
[ 0 0 4 1 ] 

Hfil5<0^«|X@ 1 ~ 3 <0 7 *> , IfejSXS 2 tcfcit S^)tS;(f xcogSix^p-<T;^^ .5 t . 0 8 
iz m It ^ 0 fj: ~ h m.m ^ ti , 08 {±07 (c) i>n^^ :^<omti^m^&^ 

lC^bfc»f®0-efcS. m.mif (IPA + Ho tN, ) lE<*:3 0<?5Ji$BOi!g|^/X 

/P3 3/!i-t>;>^-x>^^^4cw' --"glt^ttSo ^IWt^, F^1f2 0tM*t:3 0i:«5M»c:gg 

i t < ■r'ifc>*>, ^.i^fi&m.^ t m^fm-m^ t (Df^ii ^!^mm^m t f£ o X \>> 

3 0 t <D m <D It i)^ h > 2 9 ff'i -^-mni} , 

I 0 0 4 2 ] 

* . 1 5 ii^m ^ ih^tci^mM 1 1 fHi^WtU ^ fix i> (OX . rwiJX^^l lco± 

:6r©agsS«li2*»t,3iri2a*s^PP©T:*-'^e*:##itP>ii-cv^5, ^ro^*. roBSFni 
xd-p>iScUi$ti.5«Sj»;<f^tt. -gR«:iBW2 2,SriioT#m$;K. m ^ n :tf :^ ti :r. r 1 

y 3 3 ^ titinmyf mm y. ^ m x tic m ^ ix ^ (dx ^ ^^§20-- 

m A-r i> :ff ^ ±ti ^ <o n < fj: i> ^ i®BSr^x5:aioTjJca$ti,54«, JttSJWit 
[ 0 0 4 3 ] 

■r'S*>*>. - ^^ * -g- ^t: w --BgM^ Hfc^jc. -^amm X h 

S^^TcO^Ki^Jsfco-rt^wj^^^fc* >?S(t5r i:!'£< :^ ^ ^ J>. — X\cmfS. 

$ ^ ii:dST-^S. $?>JcP5&-r<bi:. KSPflxSr^»t-5^i:(cJ;!9. W^Tcco^l&Srrt 

^flf©?fev^^M■Cg^tJt^^>5 J; I? ^(D»SiS/h$ < , LA^tiR^^l 1 © _t 3^ J: •? 

[ 0 0 4 4 ] 
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[0 0 4 5] 

COifetaSr^ailtll 5SUti/V^'2 9f*5-CO=S-JE;^l§8^4-^i-t, 
P , > P , > P , >Wn7tS. 
P . > P 4 >#^7cffi 
«5 B8« 31: L T V^ ^) , 

ir-CP, (*^{*:3 0 (^J^g^iSgC) <DEE:f3. P, Wct^fllaG, JE;^P, tttlf^fl^t?© 
JEE;^. P4ttv'>':i'29f*9CDjE;^)T-fc5, 
[ 0 0 4 6 ] 

- dsjg^ $ 5 t *s < . — w ^' yKO J; t/#* Sr t BSih -C 

il « -r 5 r i d> t> -e fe 2> . 

1 0 0 4 7 ] 
[ 0 0 4 8 ] 

:^ ^^^-rj ^ ^ (OX- . mm ff) :t ~ ^ ~ M ^ ^ ^ Z :i t ti: < . b*» 

[ ® <7> 118 * Si W 1 

112 2 1 «i3afl|Sr:^-t-flJffiia> 
[ H 3 1 

[H 4 1 

134 \c^-rmi^<omm^ . 
im 6 ] 

im 7 ] 

• ifcsixssr^ 12 7 (a) n^^nm. m? (b) li^jssx^i. 

7 (c) «:SfejSSlXS2, 07 (d) H:|6J!Slxa3Srl»M-rSWfa50> 
[ 12 8 ] 

lll7(c)|cd3»t?,|£j!g:;«/^<Oii£lxSrm^Wl-:^L.fc»fBia, 
[09] 

mxh ^ , 
in-^(o mm] 
1^10 mmmmmm 
1 1 ifunm 
1 2 ^mm 

1 5 SO-afflF 
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2 0 F*9<f 

2 1 mmmmmn 
2 1. K >mm 

2 2 , «!.a®^Al= («!:aJKtt«&5SB2«) 

2 2 &SI)Kttif&S|5 

2 5 ^« 

2 6 ^fwa^saj^r 

2 7 ^nmnT^mm 

2 8 ^?Lffi 

2 9 v' V ^ 

3 0 mt^ 

3 1 

3 3 lit M y X /U 

3 7 '<-^^•et^S«fc« 
3 7 i -<-/N*|g±«f 

5 5 ^Wj^S 

[ 1 

i&mm 1 OSrj5fci^*O.Sgi51 5t IfcjSSiaSgB 3 0 t L. M «!• S 9$ © ^ -g- id gS, W 

^U, r«)i!gtraSr'>>'^2 9»j:aii$-&, S«l£j!fti*ic> S«S:ifc}^«iaiffl5*-?>igC?£j!R*Q; 
aa5--^«ii$*, RSPads?^^^5ixfcT;6-»c^?L« 2 8 S:#A ?£ «!. a SP 3 0 <o BE 
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im 3 ] im 4 ] 
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